Dose-dependent pharmacokinetics of MK-417, a potent carbonic anhydrase inhibitor, in rabbits following single and multiple doses.
MK-417, a potent carbonic anhydrase inhibitor capable of reducing intraocular pressure after topical application, is currently under investigation for the treatment of glaucoma. The purposes of this study were to characterize dose-dependent pharmacokinetics of MK-417 and to determine the accumulating effect of the drug during chronic topical administration in rabbits. Because the drug resided primarily in the erythrocytes, kinetic analyses were performed on whole blood concentration data. Following i.v. administration, both total blood clearance and apparent volume of distribution for MK-417 increased disproportionately between the low and high dose, while the half-life of the drug appeared to be independent of dose. Total blood clearance and apparent volume of distribution increased from 0.993 +/- 0.224 ml/hr/kg (mean +/- SD) and 88.6 +/- 9.4 ml/kg at a dose of 0.05 mg/kg to 2.73 +/- 0.17 ml/hr/kg and 272 +/- 5.5 ml/kg at a dose of 1 mg/kg. The dose-dependent kinetics of MK-417 are probably due to the saturable binding of carbonic anhydrase. Upon instillation of MK-417 into the eyes, the drug was rapidly and well absorbed. At the low dose of 0.05 mg/kg, the bioavailability varied from 58% to 98.5% with a mean value of 76.5 +/- 20.5%. Prediction of concentrations of MK-417 during chronic topical administration were performed based on the corresponding concentrations after a single topical dose using an overlay technique. Good agreement between the experimental data and the predicted blood concentrations of MK-417 during chronic dosing at 0.05 mg/kg, but not at 1 mg/kg, strongly suggests that linear kinetics apply in the case of the low dose but not in the case of the high dose.